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Abstract 
The purpose of the present study was to examine whether math anxiety and attitudes among students in higher education 
have an effect on their academic achievement. For this reason 125 first semester students were presented with a math anxiety 
questionnaire about their perception towards mathematics based on emotional, assessment and environmental factors. Result 
indicated that emotional factor was the highest score related to math anxiety followed by environmental and assessment factors. 
Study also revealed that students’ performance much depends on math anxiety, which means that the higher score in math 
anxiety cause lower score in math performance. We recommend that all students should be motivated and have self-confidence to 
ensure that their math anxiety will not affect their performance by improving teaching and learning process. Thus, the finding of 
this study is hoped to provide useful information in improving the mathematics performance in higher level institution. 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of TTLC2013. 
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1. Introduction 
 
In the process of reaching a fully developed country by the year 2020, science, mathematics and technology have 
become an emphasis in the education system in Malaysia. However, the mathematics performance among students 
as early as in the primary school up to the higher level institution is still becomes an issue. Although mathematics 
course has been introduced since their kindergarten time, solving basic mathematics questions is still become a 
problem to many students in higher level institution.  Most of them think mathematics course is a killer paper, tough 
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paper, difficult to learn, very complex, hard to pass and so on. These entire negative thinking contributed to 
mathematical anxiety.  
 
Mathematical anxiety is situations that happen to some people when facing a mathematical problem. Good 
feeling towards mathematics brings good perception about mathematics, and vice versa. Emotions play the most 
important part in this situation. According to Wondimu et al. (2012) in their study, the uneasy feeling such as panic, 
clueless and helplessness when working on something related to mathematics tends to affect the mathematical 
performance especially for students. They also found that mathematical self-concept and mathematical anxiety are 
reciprocally related.  Prima et al. (2010) had listed that mathematic anxiety among engineering students manifested 
such as fell mathematics is a difficult subject, always fail in mathematics, always writing down in mathematics 
class, anxious if don’t understand and lost in interest in the subject of mathematics. In addition, Kiamanesh (2004) 
has conducted a research on the factors affecting Iranian student’s achievement in mathematics subject. He found 
out that mathematics self-concept, home background, teaching, and attitude towards mathematics were the most 
important factors that affected the student’s achievement. The early study related to mathematical anxiety carried 
out by Richardson and Suinn (1972) who developed scale measurement called MARS (Mathematics Anxiety Rating 
Scale) specifically to measure mathematics anxiety.  
 
Currently, there are many jobs that related to mathematics course that will give good income such as scientist, 
accountant, and engineer or doctor and so on. Tobias (1993) then comes out with several researches related to 
mathematical anxiety admitted that when a person is experiencing mathematics anxiety, they will try to avoid 
venturing into matters involving quantitative and computational skills such as courses or careers that related to 
mathematics. This may attract students tried to take any field that not related to computational skills. Any perception 
given to it, mathematics has to be accepted as a passport to either being able to continue for further education or a 
promise to a better paid job either in the government or private sectors. Tobias (1993) also mentioned that a strong 
background in mathematics become most important criteria for many job opportunities.  
 
Parents and friends involvement in study techniques could be an influencing factor for students’ participation in 
mathematics course positively in higher level institution. According to Aarnos and Perkkila (2012) study, 
mathematic anxiety can be caused by environmental factor. He stated that negative experience with parents or 
teachers in viewing mathematical might affect their children as negative attitudes and beliefs. This finding supported 
by Maryam et al. (2010) describes that students will affect mathematic attitudes such as try to avoid mathematic 
course with negative attitudes and belief in mathematics. This will result their ability to successful to complete 
mathematical problems. It also can affect the performance of students in academic field with a mathematical 
component as mentioned by Nunez-Pena et al. (2013). Their study assessed that the effect of mathematical anxiety 
and negative attitudes towards mathematics in academic performance found that the student who experienced 
mathematical anxiety will badly affected their performance in mathematics. 
 
Mathematics anxiety caused low performance in that course because of negative perception gave to it. 
Minimizing the failure rate of students enrolled in courses at universities would be one of the main concerns of 
academicians. The issue here is failure rate among students in mathematics course become an issue. From past 
record, failure rate in one higher level institution located at east coast of Peninsular Malaysia shows that the rate is 
more than 15% for four current semesters compared to the other courses. As stated by Brian and Jeffrey (2012) 
demonstrate that emotional self-efficacy appears practical in mitigate the negative impact of math anxiety. 
Furthermore, study by Erin et al. (2012) demonstrated evidence that the relation between sex and mathematical 
anxiety is mediated by spatial processing ability.  In their study, female students have higher level of mathematics 
anxiety. They found that mathematics anxiety have different level of anxiety among male and female students, 
supported by Allan and Judith (1988). In addition, Brenda et al. (2013) believed that gender difference in 
mathematical anxiety might be differing in different culture. 
 
Many studies have been conducted in investigating the performance level of mathematics and the factors 
affecting it. Hence, the general focus of this paper is to examine the relationship and significance difference between 
the mathematics performance of the first semester students in higher level institution and their level of mathematics 
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anxiety. Useful and beneficial information to students, educators and parents in improving the mathematics 
performance in higher level institution is hoped can be provided from the finding of this study.  
 
2. Methodology 
 
The methodology applied was to access the relationship between the students’ performance in mathematics 
course and their level in mathematics anxiety. There are three factors has been considered under mathematics 
anxiety named emotional, assessment and environmental factors. The case study was carried out in one of the public 
universities in Malaysia. 125 first semester students who enrolled in pre diploma program participated in this study.  
 
An exploratory factor analysis was conducted on a proposed 30 items questionnaire to identify the underlying 
variables that could measure students’ attitudes towards mathematics courses in three different factors; emotions, 
assessment and environment. The items were worded as positive statements towards mathematics anxiety on a 
Likert scale ranging from 1 (never) to 5 (very often). The questionnaire constructed from the factor analysis was 
further improved through reliability analysis. The selected students completed the survey during class period in the 
presence of the researchers. The major advantage of doing this was that the researchers were assured of full response 
apart from having the chance to clarify any doubtful matters. Attention was given to confidentiality and completing 
the questionnaire without the help of others in order to fulfil the assumption of sample independence. The second 
source of data was the students’ final examination scores provided by their respective lecturers. The examination 
paper comprised of short structured question. 
 
The information obtained from the questionnaires and the final examination scores were analyzed using SPSS 
Version 21.0. Procedures used include factor and reliability analysis, descriptive statistics, t-test and regression 
analysis. 
 
3. Results and Discussion 
 
The questionnaire subjected to a reliability analysis which measures the internal consistency of the items and 
item-total correlations. According to Sekaran (2003), reliabilities in the 0.70 range are acceptable and those over 
0.80 are good. The reliability analyses are shown in Table 1 where the three constructs are found to have good and 
acceptable reliabilities. 
 
Table 1. Reliability Analysis 
Constructs Cronbach’s Alpha 
Emotions 0.873 
Assessment 0.895 
Environment 0.868 
Overall 0.857 
 
In total, 125 first semester students (49 males and 76 females’ students) took part in the study. They are in 
between 18 to 22 years old. Next following table (Table 2) shows the overall situation of the students’ emotions, 
assessment and environment towards mathematics course.  On the average, students feel more anxiety with their 
own emotions towards mathematics course followed by environment factor and assessment factor. This result 
indicated that, emotional factor plays the most important factors in mathematics learning process consistent to 
Wondimu et al. (2012), Prima et al. (2010) and Kiamanesh (2004). They stated that all feelings and attitudes towards 
mathematics subject were the most important factors that affected the student’s achievement. It shows that 
emotional factor that related to negative perceptions given towards this subject will present low performance among 
students.  Overall, math anxiety level among students in higher education level is 3.5614 indicated that they often to 
feel anxiety towards mathematics course. 
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Table 2. Descriptive Statistics 
Items Mean Standard Deviation 
Factor 1: Emotions  2.7598 0.8052 
I feel like I have no control over my grades in math. 3.56 0.9870 
I feel my heart race when doing or thinking about math. 3.66 1.1210 
I get emotionally upset when doing or thinking about math. 3.48 1.0360 
I get sweaty or clammy hands when doing or thinking about math. 3.86 1.0030 
I feel butterflies in my stomach when doing or thinking about math. 4.14 0.9780 
My stomach gets physically upset when doing or thinking about math. 4.33 0.9900 
My muscles feel tense and I feel stiff when doing or thinking about math. 4.00 1.0400 
I have trouble sleeping after working on math or the night before math class or a math test. 3.73 1.1530 
I feel like I have to urinate more frequently when in math class or working on a math 
assignment or test. 4.02 1.0740 
I get headaches or neck stiffness when doing or thinking about math. 3.51 1.0750 
 
Factor 2: Assessment 
 
2.1829 
 
0.7134 
I tend to do very poorly on math tests. 3.41 1.1850 
I feel like I need to prepare much more for math tests than for other subjects. 2.67 1.1970 
Math tests are much more stressful to me than other tests. 3.30 1.2000 
When studying for a math test, I find myself showing anxious behavior. 3.54 1.0770 
I feel that I understand certain math concepts in class but do poorly on tests. 3.14 1.1120 
I have trouble concentrating during math tests. 3.41 1.0480 
I do not feel confident when taking math tests no matter how much I study. 3.40 1.0850 
I feel that I am not confident with my idea/ method of solution during math tests. 3.19 1.0830 
I generally feel that tests in any subject are a reflection of my worth as a person. 3.34 1.1990 
During math tests, I find myself comparing my progress to those around me. 3.17 1.0890 
 
Factor 3: Environment 
 
2.4300 
 
0.7489 
I feel that I will never be able to learn math no matter how hard I try. 3.70 1.1140 
I feel that others have a more "mathematical" or "logical" mind than I do. 3.42 1.0820 
My parents and/or friends tell me about their own struggles and frustrations with math. 3.34 1.1030 
I rely on other people to help me with day to day math situations. 3.25 1.0070 
I feel that in math, answers are either right or wrong and there is little room for anything in 
between. 3.34 0.9690 
I have had math teachers that I really disliked for one reason or another. 4.22 1.2030 
I find myself worrying about other people's math abilities and comparing them to my own. 3.34 1.1340 
I feel that although I am quite talented at some things, none of them help me with math. 3.57 1.1490 
I have been punished or embarrassed in math class for not understanding something. 3.79 1.1590 
I feel like I have never really understood math and I am faking my way through it. 3.74 1.0810 
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It was supported by Brian and Jeffrey (2012), they stated that students’ performance related to their mathematics 
anxiety. Therefore to ensure this relationship, a regression analysis needs to be performed. A regression analysis 
indicated that the model was significant (F = 18.406, p-value = 0.000) and shows that there exist a positive 
relationship (r = 0.334) between students’ performance in mathematics and three different variables. The regression 
model obtained can be expressed as follows: 
 
Students’ performance = 92.396 – 3.437 (emotional) – 0.593 (environmental) – 5.245 (assessment) 
  
As an example, the students’ performance in mathematics course in higher level education with an emotional 
score of 5.0, environmental score of 5.0 and assessment score of 5.0 would be calculated as follows: 
Students’ performance = 92.396 – 3.437 (5.0) – 0.593 (5.0) – 5.245 (5.0) = 46.02 
 
Second example, the students’ performance in mathematics course in higher level institution with an emotional 
score of 1.0, environmental score of 1.0 and assessment score of 1.0 would be calculated as follows: 
Students’ performance = 92.396 – 3.437 (1.0) – 0.593 (1.0) – 5.245 (1.0) = 83.12 
 
From the above examples, this study revealed that student can have an excellent result in mathematics course 
according to their level of mathematics anxiety. As higher the level of mathematics anxiety, the performance 
become lower, consistent with Brian and Jeffrey (2012). Next issue here is to determine either there exist 
significance difference in mathematics anxiety between male (anxiety level = 3.5119) and female (anxiety level = 
3.5933) students or not as stated by Erin et al. (2012) and also supported by Allan and Judith (1988). Result shows 
that there is no significance difference (t = -0.658, p-value = 0.512) in mathematics anxiety between male and 
female students from selected samples, consistent with Brenda et al. (2013). They stated that the mathematics 
anxiety level was same between male and female students caused by different culture. 
 
4. Conclusion and Recommendation 
 
Nowadays, the issues of the students’ performance in mathematics subject become popular because in the 
process of reaching a fully developed country by the year 2020, science, mathematics and technology have become 
an emphasis in the education system in Malaysia. Since mathematics is a compulsory subject in higher level 
institution especially for science and technology courses, fail in that subject may result either the students cannot 
complete their studies on time or dismiss from the university. This study found that there exist positive relationship 
between the mathematics performance level of first semester students at university and mathematics anxiety level. 
Based on the results of this study, emotional factor identified as the highest score related to mathematics anxiety 
followed by environmental and assessment factors with no difference between male and female students. Therefore, 
it can be concluded that students with low score in mathematics anxiety will perform better in mathematics subject. 
 
Hence, in order to improve the mathematics performance in higher education level, more attention must be taken 
to the students especially those with weak mathematics result in secondary school. We believe that the performance 
of students in mathematics courses can be improved if mathematics anxiety can be reduced. According to Wondimu 
et al. (2012), by doing a treatment of mathematics anxiety, students are able to control their emotions since 
emotional factor is the most important factor related to mathematics anxiety. However, the latest survey results 
found that the process of skill development and self-improvement strategies to enhance self-concept of students 
identified as being more effective compared to self-regulatory strategies for mathematics anxiety. Therefore, 
students are suggested being exposed to math workshops and motivational camps specifically for math course to 
reduce mathematics anxiety. Studies in the future may be emphasized in terms of reducing mathematics anxiety 
especially emotional factor from the early stage at primary or secondary school as a possible preventive measure to 
reduce the level of the severe mathematical anxiety level. Thus, the finding is hoped to provide some useful 
information to those involve in improving the mathematics performance in higher level institution.  
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